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COMPACT ELECTRO-HYDRAULIC GENERATOR TO MOTORISE CUPOLA 

BACKGROUND OF THE INVENTION 

The technical scope of the present invention is that of 
5 electro-hydraulic generating sets or rotating actuating gear 
used to rotate the turrets or cupolas, for example of weapon 
systems . 

To date, hydraulic motorisations to drive turrets or 
cupolas in rotation are known. Such actuating gear have been 

10 frequently used in dated equipment or weapon systems and 
notably in vehicles that had a hydraulic generating set on 
board, already installed for other functions, for example 
propulsion. In these cases, the actuating gear amounted to no 
more than a hydraulic motor, the hydraulic power being 

15 supplied by the equipment's central hydraulic generating set. 

The current trend is to gradually replace hydraulic 
generating systems by electric generating systems to supply 
equipment and notably vehicles. This naturally leads to the 
use of motorisations to drive the turrets or cupolas, of a 

20 type adapted to the power available on the equipment, in 
other words back-geared motors. These systems are classically 
built around an electric motor. The mechanical 
characteristics of such a motor are generally not enough in 
terms of torque and are oversized in terms of speed. Thus, 

25 its output is coupled with reducing gear. This reducing gear 
is classically a gear-based mechanical system well known to 
the expert. Such a back-geared electric motor is currently 
used in the area of driving turrets and cupolas that are 
installed on either fixed equipment or vehicles. 

30 Such a back-geared electric motor is able to provide 

substantial power at a sustained rate if it there is an 
electric supply of sufficient capacity available. The back- 
geared electric motor has the secondary advantage of being 
very compact because of the small number of components and 

35 the use of compact gears of the planetary gear train, worm 
wheel or flexible external crown type. A large speed reducing 
ratio allows, in addition, the necessary volume of the motor 
to be reduced. 
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However, the profile of use of a turret or cupola 
motorisation is very intermittent. The cupola or cupolas 
remain inactive or on stand-by for long periods and are then 
individually used periodically but intensively. Furthermore, 
5 in the event that several cupolas are used, they are rarely 
used at the same time but rather sequentially. On typical 
example of use is, further to a long period of inactivity, to 
have to carry out a rallying movement of the weapon system. A 
rallying movement consists in departing from the current or 
10 starting position of the system and moving it as quickly as 
possible to its new position of use. For this, the 
motorisation must allow a rotation of up to 180° of the 
cupola head of the weapon system. This rotation must be 
carried out at faster and faster speeds so as to match the 
15 constant evolution of the threats. The cupola then becomes 
inactive and another may be used to take over. 

The profile of power consumed is very intermittent with a 
low demand on average but punctuated by peaks. The back- 
geared electric motor is not well adapted to such profiles of 
20 demand for power. 

Hydraulic power, because of its storage possibilities, 
for example oil-hydraulic, is able to accommodate great 
fluctuation in the demand for power. However, in spite of its 
great specific output allowing a substantial power supply, 
25 the relatively large number of necessary components 
discourages the expert when he has to design a compact 
architecture compatible with the limited space in the 
equipment . 

30 SUMMARY OF THE INVENTION 

The present invention overcomes these drawbacks. To 
satisfy the high rate of power required to move a turret or a 
cupola, the present invention makes use of hydraulic power 
generation. This is made possible by a particular arrangement 
35 of the different components of the hydraulic generator. 

The invention thus relates to an electro-hydraulic 
generator comprising a tank of hydraulic fluid and a set of 
components comprising a motor driving a hydraulic pump, an 
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accumulator, means to distribute the hydraulic fluid and 
means linking the different components, wherein the tank and 
the components are inserted into a cylindrical volume 
delimited by a circular surface, a first plane end face and a 
5 second plane end face, and in that the components are 
fastened to the tank. 

According to one characteristic, the tank is 
approximately cylindrical in shape delimited by a circular 
wall near to the circular surface, a first plane wall applied 
10 against the first plane face and a second plane wall. 

The generator may incorporate an exchanger arranged 
according to the circular surface. 

According to another characteristic, the generator 
incorporates a filter inserted in the cylindrical volume and 
15 fastened on the tank. 

Advantageously, the components and the filter are 
fastened on the second plane wall and the pump is immersed in 
the tank. 

According to yet another characteristic, the second plane 
20 wall incorporates, at right angles to at least one of the 
components or the filter, an axial setback and the motor is a 
direct current low voltage electric motor. 

Advantageously, the filter is partly or fully inserted 
into the tank. 

25 According to yet another characteristic, the tank has, at 

its circular wall, a radial setback intended to receive the 
accumulator . 

The invention also relates to the application of the 
generator to the movement of at least one head assembly 
30 comprising an actuator driving a shaft, integral with a 
turret head, in rotation. 

Advantageously, the actuator is a double-acting cylinder 
comprising a piston integral with a rack driven in 
translation, said rack meshing on a circular pinion integral 
35 with the shaft. 

Advantageously again, the actuator is inserted in the 
cylindrical volume, arranged according to a diameter of said 
cylindrical volume and fastened on the plane wall of the tank 
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and in that the head assembly is arranged above the 
cylindrical volume . 

Advantageously again, at least one head assembly is 
offset at a distance from the generator. 
5 Generally speaking, the electro-hydraulic generator is 

constructed, classically, with the following components: a 
motor driving a pump. This pump draws the hydraulic fluid in 
from a storage tank and compresses it in an accumulator . This 
accumulator, for example oil-hydraulic, well-known to the 

10 expert, allows the hydraulic power to be stored in the form 
of pressure, which may then be restored when the need arises. 
The hydraulic fluid is then controlled by distribution means. 
These distribution means, which may for example be a 
distributor or servo valve allow the use of the hydraulic 

15 power to be controlled by allowing or preventing the 
circulation of hydraulic fluid towards the consumer 
component. This consumer component is, for example, an 
actuator having two chambers. The distribution means control 
any circulation of hydraulic fluid towards one or other of 

20 these chambers. The actuator produces a movement when 
stressed by the arrival of hydraulic fluid in its first 
chamber. A movement in the opposite direction is produced 
when the second chamber is stressed. The hydraulic fluid is 
then transported back to the tank. The different components 

25 through which it passes are connected together by linking 
means allowing the transportation of hydraulic fluid from one 
to another . These linking means comprise, for example, 
flexible or rigid piping elements, connectors, machined 
blocks, or any other means allowing the hydraulic fluid to be 

30 transferred. One advantageous construction of the electro- 
hydraulic generator according to the invention is to house 
the component assembly (motor, pump,- accumulator, 
distribution means) and the tank in a first cylindrically- 
shaped volume that can be delimited by a case. Advantageously 

35 again, the components are all fastened to the tank. 

Since the hydraulic generator produces a lot of heat 
through the throttling of the hydraulic fluid, it is 
advantageous to allocate it an exchanger to cool this fluid 
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down. This exchanger is connect such that the fluid 
circulating in the hydraulic generator passes through the 
exchanger so as to be cooled. This is well known to the 
expert in hydraulic systems. In the invention, the exchanger 
5 is advantageously arranged in the arc of a circle along the 
circular surface of the tank. This allows it to be in contact 
with the exterior of the cupola and/or the carrying 
equipment . 

One advantage of the device according to the present 

10 invention lies in the compactness of the electro-hydraulic 
generator. Its compactness, as well as making it easier to 
design equipment architectures, makes it possible to use 
hydraulic power in this type of application with all the 
advantages that are well-known to the expert. 

15 Another advantage of the device according to the present 

invention is, when a compact generator is combined with a 
compact actuator it is possible to define a compact cupola, 
mainly in its vertical extension. When mounted on the top of 
a piece of equipment, either fixed or mobile, the whole of 

20 the cupola and, as the case may be, the associated hydraulic 
generator are mounted above the level of the equipment's 
roof. In the case of fixed equipment or military vehicles, 
this gives a decisive advantage because of the lesser 
prominence of the cupola above the equipment, thereby making 

25 its concealment all the easier and thus its protection with 
regard to any detection and/or threats all the better. 

Another advantage of the device according to the present 
invention is, through the use of hydraulics, to have 
instantaneous power at the ready at a high rate but within a 

30 limited volume. 

Another advantage of the device according to the present 
invention, linked to the use of hydraulics and accumulation 
means, is to be able to store power and thus be able to 
manage the great fluctuations in consumption whilst ensuring 

35 immediate availability. 

Another advantage of the device according to the present 
invention is to allow the advantages of hydraulics to be 
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combined with the taking of power from the available electric 
network on board the equipment or vehicle. 

Another advantage of the device according to the present 
invention lies in its cylindrical shape which extends the 
5 volume occupied by the cupola head. 

Another advantage of the device according to the present 
invention lies in the fastening of all the components on the 
tank. An easily handled single unit is thus obtained that can 
be installed into its housing in a single operation. 

10 Another advantage of the device according to the present 

invention is to allow the use of a single hydraulic generator 
to supply several cupolas installed, for example, on the same 
fixed equipment or vehicle. This affords, in addition to the 
economic advantages, a substantial saving of space. 

15 Another advantage of the device according to the present 

invention is to allow a close cupola head assembly to be 
installed directly above the generator and/or one or several 
cupola head assemblies offset at a distance. 

Another advantage of the device according to the present 

20 invention obtained when a cupola head is offset is to 
substantially reduced the height of the cupola above the 
fixed equipment or vehicle with the advantages of reduced 
detectability that result from this. 

Another advantage of the device according to the present 

25 invention lies in the use of linking means that may be 
flexible or rigid piping thereby offering the possibility of 
offsetting the hydraulic generator and allowing great 
architectural flexibility since the generator does not 
necessarily have to be housed under the head assembly. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other characteristics, particulars and advantages of the 
invention will become apparent from the detailed description 
given hereafter by way of illustration and with reference to 
35 the appended drawings, in which: 

Figure 1 shows a general perspective view of a 
preferred embodiment of the electro-hydraulic generator 
according to the present invention, 
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- Figure 2 shows a perspective view of a full cupola 
carrying, by way of illustration, a double barrelled weapon, 

- Figure 3 illustrates a configuration with a close head 
assembly and two offset head assemblies, and 

5 Figure 4 shows a configuration with no close head 

assembly and with two offset head assemblies. 

DETAILED DESCRIPTION FO PREFERRED EMBODIMENTS 
In Figure 1, the electro-hydraulic generator comprises 
10 the following components: a tank or cistern of hydraulic 
fluid 1, a motor 2, a pump 3 housed inside the tank 1, facing 
the motor 2, an accumulator 4, distribution means 5, a filter 
6, an exchanger 7, and actuator 8. The linking means 9 are 
not shown in the Figure. They are situated either outside or 
15 inside the tank 1 and connect components 2, 3, 4, 5, 6, 7, 8. 
and the tank 1 to form a circuit. 

The hydraulic generator occupies a cylindrical volume 10. 
This first cylinder is delimited sidewards by a circular 
surface 13, downwards by a plane end surface 11 and upwards 
20 by a plane end surface 12. 

In Figure 1, the hydraulic generator is shown installed 
in a cylindrical case. The inside of the cylindrical case 
delimits this first cylinder 10, 11, 12, 13. In the 
configuration where the head assembly is shown close, this 
25 case ensures the protection of the hydraulic generator as 
well as the support of the cupola head assembly. 

The tank 1 occupies a globally cylindrical volume. This 
cylinder is delimited sidewards by a circular wall 13', 
downwards by a plane end wall ll 1 and upwards by a plane end 
30 wall 12 1 . 

The circular wall 13' takes the shape of the circular 
surface 13. It has a slightly smaller diameter. It covers the 
lower part. 

The plane wall 11 ' rests on the plane surface 11 of which 
35 it takes the shape. 

The cylindrical volume remaining in the cylindrical 
volume 10 and unoccupied by the tank 1 is used to house 
components 2, 3, 4, 5, 6, 7, 8, 9. 
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The motor 2, when there is an electric network, is 
advantageously an electric motor adapted to this network. In 
the case, for example, of an application on board a vehicle, 
where there is a low voltage direct current network. 
5 This motor 2 drives a rotating hydraulic pump 3 in 

rotation. This pump 3 is advantageously immersed in the tank 
1 of hydraulic fluid and, where the case may be, in the 
hydraulic fluid. The pump 3 is, for example, of the piston 
pump type or any other equivalent type, well known to the 

10 expert (vane pump, gear pump, etc) . During its rotation, the 
pump 3 takes up hydraulic fluid from the tank 1 and sends it 
via the linking means 9 to the accumulator 4. This 
accumulator 4 allows hydraulic power to be stored in the form 
of pressure. Since hydraulic fluid can be incompressible, it 

15 is useful to have an accumulator 4 to store power. The 
accumulator may, for example, be of the oil-hydraulic type. 
In this type of accumulator 4, well known to the expert, a 
chamber containing a compressible fluid is separated from the 
hydraulic fluid by a deformable impermeable membrane. Under 

20 the action of the pump 3, the hydraulic fluid comes to press 
on the membrane, which deforms and compresses the 
compressible fluid, whose pressure increases. If the pressure 
in the hydraulic fluid is lowered, the compressible fluid 
expands and communicates its pressure to the hydraulic fluid. 

25 Any equivalent type of accumulator device may also be 
envisaged . 

Such an accumulator device advantageously ensures, 
. firstly a substantially power reserve that can be 
significantly greater than the mean power of the pump 2 and 
30 is immediately available, and secondly the absorption of the 
great fluctuations in power consumption, with a continuous 
production of the pump. 

So as to be able to use this hydraulic power and control 
it, the hydraulic fluid is then directed to distribution 
35 means 5. These means, of the servo valve type, distributor or 
any other equivalent device, control the distribution of the 
hydraulic fluid to one or other of the consumers. 
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The hydraulic fluid has a tendency to heat ' up by 
compression and throttling in the different components 2, 3, 
4, 5, 6, 7, 8 and linking means 9. This heating can present 
disadvantages and notably that of prejudicing the proper 
5 operation of the hydraulic generator. An exchanger 7 is 
advantageously positioned on the path of the hydraulic fluid 
enabling said fluid to be cooled. The principle of such an 
exchanger 7 is well known to the expert. It consists in 
presenting a large exchange surface between the hydraulic 

10 fluid and another colder environment. This exchanger 7 is 
advantageously placed, as seen in Figure 1, on the circular 
periphery 13 of the cylinder 10. 

Since the hydraulic fluid may become polluted during its 
passage by particles/impurities prejudicial to the proper 

15 operation of certain organs, it is advantageous to keep it 
constantly filtered. For this, a filter 6 is positioned 
generally so as to be the last component through which the 
hydraulic fluid passes during its circuit before returning 
into the tank 1. In order to save space, this filter 6 may be 

20 partly or fully inserted into the tank 1. 

As seen in Figure 1, all the components are fastened to 
the tank 1. Advantageously, in a preferred embodiment, all 
the components are fastened on the end wall 12 1 . Wall 11' of 
the tank is plane and constitutes one end of a cylindrically 

25 shaped volume. Wall 12 1 is substantially plane and 
constitutes the other end of said volume. It is arranged 
according to the heights of the different components that are 
fastened to it. Thus, for example, as seen in Figure 1, the 
height of the distribution means 5 allow it to be positioned 

30 between the plane end wall 12 1 and the plane end surface 12. 
In this case, the wall 12 1 is modified by a localised setback 
14 in its height. At this point, at right angles to the motor 
2, the plane wall 12 1 is locally brought closer to plane wall 
11 1 so as to allow the motor 2 to be housed. 

35 The actuator 8 is shown in Figure 1 in the form of a 

cylinder 8. Figure 1 shows a close type assembly where the 
actuator 8 and the shaft 15 are fastened close to the 
hydraulic generator. In this case, the cylinder 8 is mounted 
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on the tank 1, fastened to the wall 12'. It is housed in the 
volume delimited by the circular surface 13 and between the 
plane face 12 and the plane wall 12 f . It is placed according 
to one diameter of the cylinder 10. The actuator 8 is a 
5 double-acting cylinder. It has two chambers in which the 
distribution means 5 may alternately send the hydraulic 
fluid. Between these two chambers there is a piston 18 moving 
in translation according to the axis of the actuator 8, 
respectively in one direction or the other under the effect 

10 or the pressure exerted respectively in one chamber or the 
other. This piston is integral with a rack 18. This rack 18 
meshes on a pinion 19 integral with the shaft 15. The shaft 
is able to rotate around the axis of the cylinder 10. This 
shaft 15 is integral with a cupola head which it drives in 

15 rotation. 

Figure 2 shows a full cupola carrying, by way of 
illustration, a double-barrelled weapon. This cupola is 
constructed by assembling, in close configuration, a head 
assembly 20 comprising a cupola head 16, an actuator 8 (not 

20 shown) and a shaft 15 (not shown) , on a hydraulic generator 
22. The hydraulic generator is housed inside the cylindrical 
case of the cupola. Note that on the rear periphery of this 
case, there is a radially extending protuberance which 
corresponds to the housing for the exchanger 7. This Figure 

25 illustrates a configuration with a singe cupola constituted 
by a generator 22 and a close mounted head assembly 20. 

Figure 3 shows another configuration with a generator 22 
supplying three head assemblies 20, 21, via linking means 23. 
The Figure shows, by way of illustration, a close head 

30 assembly 20 and two offset head assemblies 21. 

Figure 4 shows another configuration with a generator 22 
supplying two head assemblies 21, via linking means 23. It is 
not necessary to place a close head assembly 20 on the 
generator. The generator 22 may thus be more easily housed. 

35 



